DUAL MODE DATA IMAGING PRODUCT 



WRITTEN DESCRIPTION 

This application is a continuation of US patent application 10/258,402 filed 23 
5 October 2002 under 35 USC 371 from PCT patent application PCT/US01/13742 filed 30 
April 2001 which claims benefit of US provisional application 60/201,471 filed 03 May 2000 
and US provisional application 60/256,086 filed 15 December 2000, all of which are 
incorporated herein by reference. 

The dual mode product has an imager having a locate mode and a react mode. The 
10 locate mode detects a locator. A code region corresponds to the locator. Data is located in 
the code region. The react mode is caused by the locate mode to select light from the code 
region over light not from the code region. The react mode outputs a signal representing 
the data. 

The dual mode product helps solve problems with locating and reacting to data 
15 sources in complex, changing environments. Because the react mode can ignore 

everything in the field of view except the code region, and because the output signal from 
the react mode can represent code without forming an image of the code, the dual mode 
product provides a low data processing burden solution to the problems. 

For example, a locator can be two bands on a tag which retro reflect infrared light. 
20 The retro-reflected light is detected by the locate mode. The corresponding code region is 
the region on the tag between the two retro-reflecting bands. A code can be a particular 
sequence of color bands in this space. The react mode detects the sequence of color bands 
and outputs a signal representing the code. 

The dual mode product can be used with the multi-source, multi-imager, multi-use 
25 product described in US patent application 10/432,799 filed 27 May 2003 under 35 USC 
371 from PCT application PCT/US01/48033 filed 10 December 2001 which claims benefit of 
provisional application 60/256,086 filed 15 December 2000. Examples here of using the 
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dual mode product with this multi-use product are illustrative only. The dual mode 
product has many applications and is thus independent of any specific application. 

In one example of use, tags can be connected to each container in a pharmacy, with 
a code region of each tag containing data which identifies the corresponding pharmacy 
5 container. Signals output by dual mode product can cause an information system to 
register the specific location of each specific pharmacy container at all times. 

In a second example, a tag can be connected to a robot, with a code region on the 
tag containing data identifying the robot. Signals from the dual mode product can cause 
the information system to guide the robot through a complex, changing environment, for 

10 example to fetch a specific pharmacy container. 

In a third example, a tag with a code region can be moved by a person, with the 
positions of the code region in the field of view being data. Signals from the dual mode 
product can cause functioning of a cursor in a computer display corresponding to the 
functioning caused by a computer mouse or equivalent input device. 

15 In a fourth example, a tag can have a code region containing data instructing 

imagers to detect things such as the length of indicating fluid in a thermometer and such 
as the volume of material poured from a pharmacy container. Signals from the dual mode 
product can cause an information system to control heat flow to keep the temperature at a 
preset value and to stop flow of material from a pharmacy container after a preset volume 

20 has poured. 

The invention provides progress over prior art shown for example in U. S. patents 
5912700 by Honey 15 June 1999, 4998441 by Stuart 12 March 1991, 4099050 by Sauermann 
04 July 1978, and 4053233 by Bein 11 October 1977. 

FIG. 1 depicts the product schematically. 
25 FIG. 2 depicts light from an imager field of view. 

FIG. 3 depicts locate light from the field of view. 

FIG. 4 depicts code light from the field of view. 
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The dual mode product - schematically depicted in FIG. 1 - comprises an imager 11 
having a field of view 12 extending in each of three orthogonal directions. It should be 
noted that it is not necessary for imager 11 to form an image that is humanly recognizable 
and that the term imager can included apparatus that do not form images that are 
5 humanly recognizable. The product also comprises a locator 21 in the field of view. 

Locate light 31 from the locator has a locate light property which has a preset 
value. A code region 22 corresponds to the locator. Code is located in the code region. 
Code light 32 from the code region represents the code. Code can be any data which can 
be used by an information system. 
10 The locate light property can comprise various physical properties of light in fixed, 

variable, and modulated modes. These physical properties of light comprise intensities, 
frequencies, phases, polarizations, entanglements, blink rates, decay times, external 
shapes, internal shapes, linear motions, rotational motions, strain motions, distances from 
at least one reference point, and combinations of two and more physical properties such 
15 as these. Code can also be represented by a pattern comprising these physical properties 
in fixed, variable, and modulated modes. 

The imager has a locate mode 13 which detects the locate light and detects the 
locate light property. The locate mode matches the locate light property detected to the 
preset value. "Match" can mean being in a range about the preset value, being greater than 
20 the preset value, and being less than the preset value. The locate light property and the 
preset value of the locate light property are devised so that properties of light not from 
the locator detected by the locate mode do not match the preset value. 

The imager has a react mode 14. The locate mode causes the react mode to select 
code light 32 over light 81 not from the code region and to detect code light when the 
25 locate light property detected by the locate mode matches the preset value. 

The react mode outputs a code signal 41 which represents the code. The code signal 
can have any form which can be used by an information system. The code signal need not 
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be an image of the code region. The code signal need only represent the code in a form 
which can be used by an information system. 

The code signal can cause a loop signal 51 to interact with an agent associated with 
the code. An agent associated with the code can be a being or a device. An agent can be 
5 identified by the code. An agent can change the code. The loop signal can be electrical, 
photonic, visual, audible, tactile, and any other form useful to the being or device 
comprising the agent. 

For example, a person can change the position of a code region in the field of view. 
The loop signal can be a display of a cursor tracking the positions of the code region. In 
10 another example, a device can be controlling a process. The code can indicate the value of 
a property (temperature for example) of the process. The loop signal can be input to the 
control device. The control device can use the loop signal to change the process 
accordingly. 

Locate light from the locator and code light from the code region can have various 
15 sources such as: light reflected from ambient sources; a locator light source; a code light 
source; light emitted after energizing by suitable radiation; light emitted after energizing 
by suitable radiation with a characteristic decay time; a light source 61 adjacent to the 
imager illuminating 62 the locator; a light source 61 adjacent to the imager illuminating 62 
the code region; and combinations of two and more of these. 
20 "Light" is used here and throughout in the very general sense explained below in 

the following two paragraphs. 

Locate light and code light are not limited to visible light. For example, infrared can 
be used, and millimeter and longer wavelengths can be used. Locate light and code light 
can be radiating energy from any portion of the electromagnetic spectrum which can 
25 provide the functions required here. Other forms of radiating energy - such as acoustic 
energy - which can provide the functions required here are included in the meaning of 
"light" here. 
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For example, "locate light" and "code light" - or either separately - can be in a radio 
frequency portion of an electromagnetic spectrum. In this case the imager locate mode 
and the imager react mode - or either separately - can be antennas. A react mode antenna 
can be a directional antenna. A locate mode antenna can have components in order to 
5 locate a code region relative to the locate mode antenna. A directional react mode antenna 
can select radiation from a code region over radiation not from the code region by being 
pointed to the code region by being spatially moved, pointed electronically (using phased 
array means for example), and pointed by combinations of these means. 

Each of the constituents and properties described above and below - comprising an 

10 imager, a locater, locate light, a locate light property, a code region, code light, code, a 
locate mode, properties of light, a react mode, light not from the code region, and a react 
constituent - can have forms which function in the radio frequency portion of the 
electromagnetic spectrum to produce the results described above and below. 

The several causal connections here - for example, locate mode to react mode, react 

15 mode to code signal, code signal to loop signal, loop signal to agent - can act via any of 
various modes of processing. The processing can utilize configured processing elements 
such as hard wired circuits, can utilize configurable processing elements such as field 
programmable gate arrays and neural networks, can utilize instructions in a data-bearing 
medium, and can utilize combinations of these. The processing can act by itself, can act via 

20 an information system, and can act via combinations of these. The processing - in part at 
least - can be a part of the imager. 

There can be a plurality of locators. Each Cth locator in the plurality of locaters is 
identified here by the index integer C running from one to the total number of locators in 
the plurality of locators. The corresponding locate light, the corresponding code region, 

25 the corresponding code, and the corresponding code light are also identified here by the 
same index integer. 

Each Cth locator is in the field of view. Cth locate light emanates from each Cth 
locator. Cth locate light emanating from each Cth locator has a locate light property. The 
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locate light property has a preset value. The locate light property and the preset value of 
the locate light property are devised so that properties of light not from the locator 
detected by the locate mode do not match the preset value. 

A plurality of code regions corresponds member-by member to the plurality of 
5 locators. Cth code light emanates from each corresponding Cth code region. In the 
example depicted in FIG. 2, FIG. 3, and FIG. 4, CI code light 32 A from a Cl code region 
corresponds to Cl locate light 31A from a Cl locator, and C2 code light 32B from a C2 
code region corresponds to C2 locate light 31B from a C2 locator. 

In this example, Cl locate light 31A and C2 locate light 31B each comprise a pair of 
10 bands of retro-reflected infrared light. Spurious retro-reflected infrared light 81A is also 
present. The corresponding code regions here are the region between two bands of retro- 
reflected infrared light. 

Many other conventions by which a code region corresponds to a locator can be 
adopted. A code region can be a region displaced from a locator by a factor. A code region 
15 can overlap the locator. The code region can be coextensive with the locator, with, for 

example, the locator monochromatically retro reflecting infrared light and the code region 
reflecting a chromatic pattern of visible light. In all cases the code light and the locate light 
are detected separately, and the code light properties do not match the preset value of the 
locate light property. 

20 The locate light property here combines intensity (retro-reflected), frequency 

(infrared), and shape (two bands). While spurious light may share some of these physical 
properties, spurious light is highly unlikely to share all the physical properties of the 
combination comprising the locate light property. 

The preset value of the locate light property in this example comprises light from 

25 two sources closer than a minimum distance, having an intensity greater than a minimum 

intensity, with a frequency in the infrared region. Light not from the locator detected by 

the locate mode does not match this preset value. The term "preset value" can comprise a 

numerical value, a characteristic, or correspond to a characteristic. Such characteristics 
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are indicated elsewhere in the specification and can include shape, color, spectral 
reflectivity, adjacency to something else, phosphorescence, fluorescence, or spectral shifts. 

Each Cth code light represents a corresponding Cth code. At least one first code 
from the plurality of codes can be different from at least one second code from the 
5 plurality of codes. Every code from the plurality of codes can be different from all the 
other codes from the plurality of codes. 

Code light 32A ,32B depicted in the figures emanates from color bands - blue, 
green, yellow, orange in the 31A code region - and orange, blue, yellow, green in the 31B 
code region. Here the codes are the color band sequences imparting data according to a 
10 pre-established convention. 

Code light can comprise any patterns of the physical properties of light listed 
above which can be detected by the react mode. Codes can comprise any pattern 
sequences which can impart data according to some pre-established convention. 

The locate mode of the imager causes the react mode to select each Cth code light 
15 over light not from the Cth code region and to detect each Cth code light when the locate 
light property of the corresponding Cth locate light detected by the locate mode matches 
the preset value. The react mode outputs a code signal which represents each Cth code 
light and thus represents each Cth code from the plurality of codes. 

At least one agent can be associated with at least one agent code from the plurality 
20 of codes. An agent can be a being and can be a device. An agent can be identified by the 
agent code. An agent can change the agent code. The code signal can cause a loop signal 
to interact with the agent. The loop signal can interact by electrical, photonic, visible, 
audible, tactile, and any other means which can be detected by the agent. An agent can be 
controlling a process. A process can be identified by the agent code. A process can be 
25 measured by the agent code. The loop signal can provide information about the status of 
the process. An agent can use a loop signal to change the process. 

Codes can be fixed as in the 31A code region. Codes can be variable as in the 31B 
code region where part of the code light 33B comes from a variable length column which 
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could represent temperature, pressure, fluid volume, and other variables. Here the loop 
signal can interact with an agent effecting the variable being represented by the column, 
for example by causing the agent to change heat input to change the temperature 
represented. 

5 Code in a code region can include instructions to cause the imager to select light 

from a satellite code region. This satellite code region can include satellite code 
representing the status of a process. The code signal then will include a component 
representing the satellite code. 

Code can comprise position of the code region relative to a frame of reference. Here 
10 code can also comprise motion of code region in the frame of reference. The react mode 
outputs a code signal which represents the position, and any changes of position, relative 
to the frame of reference. 

In position and motion cases the loop signal can be a display of the position, and 
any motion. The display can be viewed by a person positioning the code region. The 
15 person can be guided by the display to position the code region to cause the displayed 
position, and any motion, to be as the person wants. 

Locators and the corresponding codes can be anything which provides locate light 
and code light having the functions needed here. Both a locator and a code - and either 
alone - can be printed matter, can be markings on an object, and can be devices which 
20 provide locate light and code light having the functions needed here. 

The react mode can view the same field of view as the locate mode. The react mode 
can view only the code regions in the field of view, where the field of view then is the 
locate mode field of view. 

A locate mode can comprise a plurality of locate mode components. A react mode 
25 can comprises a plurality of react mode components. An imager can have a plurality of 
components, with each imager component having a locate mode component and a react 
mode component. 
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For example, there can be six locators and corresponding code regions and codes 
identified as Cl, C2, C3, C4, C5, C6; two locate mode components identified as LI, L2; and 
three react mode components identified as Rl, R2, R3. In the example locate mode 
component LI can locate Cl, C2, C3. Locate mode component L2 can locate C3, C4, C5, 
5 C6. React mode component Rl can output an Rl code signal component representing 
codes C2, C3, C4, C5. React mode component R2 can output an R2 code signal component 
representing code Cl. React mode component R3 can output an R3 code signal 
component representing codes C5, C6. 

A locate mode and a react mode can be one device alternately functioning as the 

10 locate mode and as the react mode. A locate mode and a react mode can be one device 
simultaneously functioning as the locate mode and as the react mode with locate light 
detected at locate mode pixels and code light being detected at react mode pixels. A locate 
mode and a react mode can be separate devices. A locate mode can be several devices 
working together, as can a react mode. 

15 The field of view can comprise a plurality of component fields of view. A locate 

mode can sequentially view component fields of view from the plurality of component 
fields of view. A react mode can sequentially view component fields of view from the 
plurality of component fields of view. A locate mode can cause a react mode to view only 
field of view components containing code regions. 

20 A locate mode and a react mode can sequentially view the same field of view 

components. Only one mode can sequentially view field of view components. 

A light source adjacent to the imager can illuminate the locator, the code, and both. 
The locate light - and the code light - can be retro-reflected light. A light source can be 
scanned over the field of view, can be modulated, and can be both. 

25 The react mode - and any react mode components - can comprise a first react 

constituent, and a second react constituent. The first react constituent detects a first code 
light property. The second react constituent detects a second code light property. The first 
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react constituent and the second react constituent together cause output of the code 
signal. 

For example, the react mode - and any react mode components - can have 
constituents with one sensitive to red light, one sensitive to yellow light, and one sensitive 
5 to blue light. The code signal does not need to combine code light constituents to form an 
image. The code signal needs only represent the code in a form which can be used by an 
information system. 
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